Epinephrine augments cortisol secretion from isolated perfused adrenal glands of guinea pigs.
To determine direct effects of epinephrine on adrenal cortisol secretion, bilateral adrenal glands were isolated from guinea pigs, together with bilateral kidneys, aorta, and inferior caval vein for influent and effluent routes. The preparation was perfused with oxygenated Krebs-Ringer bicarbonate solution (pH 7.4) containing 10 mM glucose, 0.2% bovine serum albumin, and 4.6% dextran. The perfusate cortisol level was elevated by the addition of epinephrine in a dose-dependent manner at concentrations greater than 100 pg/ml and increased eightfold as high as the basal level at 1 micrograms/ml epinephrine. The stimulatory effect of epinephrine on cortisol secretion was completely abolished by phentolamine, an alpha-adrenergic antagonist but was not affected by propranolol, a beta-adrenergic antagonist. These results demonstrate that epinephrine has a direct stimulatory effect on adrenal cortisol secretion via an alpha-adrenergic mechanism and also suggest that not only adrenocorticotropin but also epinephrine is a most important factor for the regulation of cortisol secretion.